Proteasome activity is critical for the cAMP-induced differentiation of neuroblastoma cells.
1. The ubiquitin-proteasome pathway is involved in a variety of cellular functions in mammalian cells. The role of proteasome, however, in the course of cell differentiation is not well characterized. We hypothesized that proteasome activity might be essential during neuronal cell differentiation. 2. To investigate the role of proteasome during neuronal differentiation, we made use of a murine neuroblastoma cell line (NBP2) that terminally differentiates into mature neurons upon elevation of the intracellular level of adenosine 3',5'-cyclic monophosphate (cAMP). To monitor proteasome activity in NBP2 cells, we integrated an expression cassette for a short-lived green fluorescent protein (d2EGFP) into these cells, which were designated as NBP2-PN25. When NBP2-PN25 cells were treated with a proteasome inhibitor, lactacystin or MG132, a dose-dependent increase in the constitutive levels of d2EGFP expression was detected. 3. We also found that proteasome inhibition by lactacystin during the cAMP-induced differentiation of NBP2-PN25 cells triggered cell death. Both lactacystin and cAMP induction reduced the expression of mRNA for the differentiation-associated genes, such as N-myc and cyclin B1. While cAMP-inducing agents decreased the level of N-myc and cyclin B1 proteins, lactacystin increased the level of these proteins. 4. Our data suggest that a reduced level of N-myc and cyclin B1 proteins is critical to commence differentiation, and this can be blocked by a proteasome inhibitor, leading to cell death. Concomitant induction of differentiation and proteasome inhibition, may, therefore, be potentially useful for the treatment of human neuroblastomas.